Hysteretic enzyme response induced by inhibitory antibodies against human leukocyte elastase.
Polyclonal antibodies raised in rabbits against human leukocyte elastase contained two distinct populations of enzyme-inhibiting immunoglobulins. The enzyme-catalyzed reaction in the presence of antibodies (both IgG or monovalent Fab fragments) showed a transient state lasting up to several minutes depending on the inhibitor and substrate concentrations, which was followed by a linear steady-state. The transient was a concave upward or concave downward lag phase depending on whether the enzyme had been preincubated with the antibodies or not, respectively. The kinetic analysis of reaction progress curves showed that both antibody populations were slow inhibitors, which completely and reversibly excluded the substrate from binding to the enzyme. For both antibody populations, the formation of the enzyme-inhibitor complex was characterized by an initial rapid interaction followed by a slow isomerization to a catalytically inactive complex. The apparent pseudo first-order rate constant of the transient slow phase was a hyperbolic function of the inhibitor concentration for both antibodies, from which relevant kinetic constants and the half times for enzyme inactivation could be calculated. For instance, with a total antibody concentration of 1 mg/ml (as IgG), leukocyte elastase was inactivated with t1/2 = 0.31s and 24.8s by the faster and the slower of the two antibodies, respectively. It is suggested that the hysteretic response of the enzyme to the inhibitory action of its antibodies may be due to a kind of memory of the antibody molecule for a special inactive enzyme conformation resulting from inhibition by proteinase inhibitors during the immunization procedure. In turn, the purified antibodies would be able to reversibly induce a slow transition of the enzyme molecule from an active to a substrate-excluding conformation ("induced misfit").